Accessory replicative helicases and the replication of protein-bound DNA.
Complete, accurate duplication of the genetic material is a prerequisite for successful cell division. Achieving this accuracy is challenging since there are many barriers to replication forks that may cause failure to complete genome duplication or result in possibly catastrophic corruption of the genetic code. One of the most important types of replicative barriers are proteins bound to the template DNA, especially transcription complexes. Removal of these barriers demands energy input not only to separate the DNA strands but also to disrupt multiple bonds between the protein and DNA. Replicative helicases that unwind the template DNA for polymerases at the fork can displace proteins bound to the template. However, even occasional failures in protein displacement by the replicative helicase could spell disaster. In such circumstances, failure to restart replication could result in incomplete genome duplication. Avoiding incomplete genome duplication via the repair and restart of blocked replication forks also challenges viability since the involvement of recombination enzymes is associated with the risk of genome rearrangements. Organisms have therefore evolved accessory replicative helicases that aid replication fork movement along protein-bound DNA. These helicases reduce the dangers associated with replication blockage by protein-DNA complexes, aiding clearance of blocks and resumption of replication by the same replisome thus circumventing the need for replication repair and restart. This review summarises recent work in bacteria and eukaryotes that has begun to delineate features of accessory replicative helicases and their importance in genome stability.